Using a Major League Baseball (MLB) baseball field template for guidelines, we estimate the cost of building the largest possible field accepted under MLB standards. This includes finding the areas of both the clay and grassy regions and determining how many bags of clay and fertilizer are required to cover the field.
PROBLEM STATEMENT
A major league baseball field has a unique shape, and it is not a trivial task to find the area of the clay region in the infield or the grassy outfield. It is possible to find these areas by plotting the boundaries of the sections on a Cartesian plane, expressing the boundaries as functions, and integrating the boundary equations.
MOTIVATION
We wish to find the area of the clay and grassy areas of the baseball field to know how many bags of clay and fertilizer an engineer or contractor would need in order to cover the entire baseball diamond, thus approximating the cost of building a baseball field. 
MATHEMATICAL DESCRIPTION AND SOLUTION APPROACH
We consider a template baseball field with dimensions given in Figure 1 . Further, we assume the outfield boundary is shaped like an ellipse, formed from setting outermost foul lines at 355 and taking the center field distance to be 435 .
In order to find the sum of the clay and grassy areas, we first divide the field into five distinct parts (see Figure 2 ) and consider the regions separately. The areas for the home plate mound (1), the pitcher's mound (2), and the grass square at center field (3) can be found using elementary geometry. For the remaining two areas, we model the field as functions on a Cartesian plane, taking the pitcher's mound to be the origin. In this approach, we can use of the symmetry of the field to simplify the integral calculations. Undergraduate Journal of Mathematical Modeling: One + Two, Vol. 5, Iss. 1 [2012] , Art. 7 home plate. Using the dimensions given in Figure 
Next, we calculate the area of the clay section of the infield (4) by splitting it in half along an imaginary line from the home plate to the back of the centerfield (see Appendix, Figure   6 ). For ease of computation, we rotate the region so that the -axis passes through second base and the -axis passes through third base (see Figure 3 ). Note that the positions of second and third base form a 45°-45°-90° degree right triangle with a 90 hypotenuse, i.e. each base is 45√2 ≈ 63.6 away from the pitcher's mound. Lastly, we need to add up all the areas containing clay and grass separately in order to find out the number of bags of clay and fertilizer need to buy, hence the cost for the whole project. Using (1), (2), and (4), we can find the area of the clay to be = ℎ + ℎ + = 530.9 + 254.5 + 10,221 = 11,006.4 2 , and from (3) and (5) We also note that 551 bags of clay and 26 bags of fertilizer will weigh approximately 14,326 .
CONCLUSION AND RECOMMENDATIONS
It was found that at least 551 bags of clay and 33 bags of fertilizer are needed to cover a MLB baseball field, which would cost approximately $4,318. This price does not include tax, the clay for running lanes, or the bases,to finish the field. 
